Muscarinic receptors involved in modulation of norepinephrine release and vasodilatation in guinea pig carotid arteries.
Acetylcholine (ACh, 1-50 microM) and carbachol (1-10 microM) concentration-dependently enhanced the electrically evoked tritium overflow in guinea pig carotid arteries preincubated with [3H]norepinephrine (NE). However, lower concentrations of ACh and carbachol (0.05 and 0.1 microM) slightly reduced this overflow. Phentolamine (1 microM) potentiated the inhibitory and reduced the facilitatory effects of ACh, whereas hexamethonium (300 microM) did not modify either effect. Several muscarinic receptor antagonists shifted both ACh effects to the right. The order of potencies (apparent pKb values) was, for the facilitatory effect, atropine (10.14) > pirenzepine (8.66) > p-fluoro-hexahydrosila-difenidol (p-F-HHSiD) (6.82) > or = to methoctramine (6.33), and the order for the inhibitory effect in the presence of phenotolamine was atropine (10.00) > methoctramine (7.86) > or = to AF-DX 116 (7.70) > pirenzepine (6.72) > p-F-HHSiD (6.00). ACh (0.01-10 microM) induced endothelium-dependent vasodilatation in perfused segments of guinea pig carotid arteries, and this effect was competitively inhibited by the above-mentioned muscarinic receptor antagonists. The order of potencies (pA2 values) was atropine (9.96) > p-F-HHSiD (8.05) > pirenzepine (7.64) > methoctramine (6.83). These results suggest that the noradrenergic nerve endings in guinea pig carotid arteries possess M2 inhibitory and M1 facilitatory muscarinic receptors that modulate NE release, and the endothelial cells possess M3 muscarinic receptors that mediate ACh-induced vasodilatation.